There is a high rate of comorbidity between eating disorders and substance abuse, and specific evidence that weight-loss dieting can increase risk for binge pathology, rebound excessive weight gain, and initiation and relapse to drug abuse. The present overview discusses basic science findings indicating that chronic food restriction induces dopamine conservation, compensatory upregulation of D-1 dopamine receptor signaling, and synaptic incorporation of calciumpermeable glutamatergic AMPA receptors in nucleus accumbens. Evidence is presented which indicates that these neuroadaptations account for increased incentive effects of food, drugs, and associated environments during food restriction. In addition, these same neuroadaptations underlie upregulation of sucrose-induced and psychostimulantinduced trafficking of AMPA receptors to the nucleus accumbens postsynaptic density, which may be a mechanistic basis of enduring maladaptive behavior.
Introduction
An early and productive hypothesis guiding research into the neurobiological basis of drug abuse held that drugs with abuse liability target and appropriate the neural substrates that mediate appetitive motivation and reward. Capitalizing on existing knowledge of CNS mechanisms of appetitive behavior, and the functionally related phenomenon of electrical brain stimulation reward, drug abuse research advanced at a rapid pace, and has led to substantial understanding of the neurobiological bases of reward, addiction, withdrawal distress and relapse [1, 2] . Consequently, in recent years there has been a rolereversal whereby research into the neurobiology of ingestive behavior, particularly when reward-driven, has been informed by discoveries in the drug abuse field. Though not without controversy, the current obesity epidemic has been attributed, in part, to 'food addiction' or 'eating addiction' [3] [4] [5] [6] [7] . An underlying premise, based on animal models, is that supranormally rewarding foods, especially when taken on an intermittent basis, may be similar to drugs of abuse in their ability to induce neuroplastic changes that mediate craving, compulsive pursuit, and overconsumption. Research of our laboratory summarized below, while not modeling or premised on an addiction, is proposed to offer mechanistic insight into adverse effects of food restriction as they relate to both reward-driven eating and drug abuse risk.
Among the research strategies used to explore shared mechanisms of ingestive behavior and drug abuse has been perturbation of the system that regulates one and investigation of consequences for the other. Chronic food restriction has been put to productive use in this regard and has the advantage of translational significance. There is abundant evidence of high comorbidity of disordered eating and substance abuse [8] [9] [10] , and specific evidence that weight-loss dieting can increase drug abuse risk [11] [12] [13] . Further, a frequent byproduct of chronic drug use, as well as abstinence, is a change in caloric intake [14] . Consequently, this investigative approach has potential to illuminate underpinnings of some comorbidities as well as ways in which drug addiction-related changes in ingestive behavior may influence the course of that addiction.
With regard to excessive intake of highly palatable, energy dense food, and identification of factors contributing to obesity, understanding transient and enduring neuroadaptations to food restriction may provide useful insights. Severe dieting is a risk factor for binge pathology [15] , and weight-loss dieting is receiving increasing attention as a practice that exacerbates future overeating and weight gain [16, 17] . The remainder of this overview will therefore enumerate key neuroadaptations induced by chronic food restriction (FR), their involvement in altered behavioral responsiveness to unconditioned and conditioned reward stimuli, and potential for certain types of ingestive behavior occurring episodically during FR to increase risk for enduring maladaptive ingestive www.sciencedirect.com
